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ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ 
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ɞɜɭɯ ɛɥɨɤɨɜ: ɨɱɟɪɟɞɶ ɢ ɭɡɟɥ ɨɛɪɚɛɨɬɤɢ. ɉɪɢɦɟɪ ɦɨɞɟɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɬɟɪɦɢɧɚɯ 
ɩɨɞɯɨɞɚ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ». 
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Abstract 
The article covers the main aspects of the system and object simulation modeling of queuing 
systems using UFOModeler software. The classical understanding of the queuing system is given; 
the options of the formal creation of models are considered. The main part of the article is 
devoted to the implementation of an example of the simple queuing system consisting of two 
units: a queue and a node of processing. An example of model is reviewed in terms of the "Node-
Function-Object" approach.  
Keywords: system of mass service; the functioning system; a condition of system; imitating 
model; dynamics of system; graphic-analytical modeling; "UFOModeler". 

ɋ ɫɢɫɬɟɦɚɦɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɋɆɈ) 
ɦɵ ɜɫɬɪɟɱɚɟɦɫɹ ɩɨɜɫɟɞɧɟɜɧɨ. Ʌɸɛɨɦɭ ɢɡ ɧɚɫ 
ɩɪɢɯɨɞɢɥɨɫɶ ɤɨɝɞɚ-ɬɨ ɠɞɚɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ 
ɨɱɟɪɟɞɢ (ɧɚɩɪɢɦɟɪ, ɜ ɦɚɝɚɡɢɧɟ, ɧɚ ɚɜɬɨɡɚɩɪɚɜɤɟ, ɜ 
ɛɢɛɥɢɨɬɟɤɟ, ɤɚɮɟ ɢ ɬ. ɞ.). Ⱥɧɚɥɨɝɢɱɧɵɟ ɫɢɬɭɚɰɢɢ 
ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɶɸ ɢɥɢ ɜɵɩɨɥɧɢɬɶ ɫɜɨɸ 
ɩɪɨɝɪɚɦɦɭ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. Ȼɨɥɟɟ ɬɨɝɨ, ɥɸɛɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉ 
ɬɢɩɢɱɧɵɦ ɫɢɫɬɟɦɚɦ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɬɧɨɫɹɬ ɬɚɤɠɟ 
ɪɟɦɨɧɬɧɵɟ ɢ ɦɟɞɢɰɢɧɫɤɢɟ ɫɥɭɠɛɵ, ɬɪɚɧɫɩɨɪɬɧɵɟ 

ɫɢɫɬɟɦɵ, ɚɷɪɨɩɨɪɬɵ, ɜɨɤɡɚɥɵ ɢ ɞɪɭɝɢɟ. Ɉɫɨɛɨɟ 
ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɥɢ ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɩɪɨɰɟɫɫɨɜ ɜ ɢɧɮɨɪɦɚɬɢɤɟ. ɗɬɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɫɢɫɬɟɦɵ, ɫɟɬɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ, Ɉɋ, ɛɚɡɵ ɢ ɛɚɧɤɢ ɞɚɧɧɵɯ. ɋɢɫɬɟɦɵ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɝɪɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ 
ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ. Ɉɩɵɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɪɚɡɧɵɯ ɬɢɩɨɜ ɞɢɫɤɪɟɬɧɵɯ ɫɨɛɵɬɢɣɧɵɯ ɫɢɫɬɟɦ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 80% 
ɷɬɢɯ ɦɨɞɟɥɟɣ ɨɫɧɨɜɚɧɵ ɧɚ ɋɆɈ Д1Ж. 

Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɨɩɢɫɚɬɶ, ɟɫɥɢ ɡɚɞɚɬɶ: 
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 ɜɯɨɞɹɳɢɣ ɩɨɬɨɤ ɬɪɟɛɨɜɚɧɢɣ ɢɥɢ ɡɚɹɜɨɤ,
ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɚɸɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

 ɞɢɫɰɢɩɥɢɧɭ ɩɨɫɬɚɧɨɜɤɢ ɜ ɨɱɟɪɟɞɶ ɢ ɜɵɛɨɪ
ɢɡ ɧɟɟ; 

 ɩɪɚɜɢɥɨ, ɩɨ ɤɨɬɨɪɨɦɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ
ɨɛɫɥɭɠɢɜɚɧɢɟ; 

 ɜɵɯɨɞɹɳɢɣ ɩɨɬɨɤ ɬɪɟɛɨɜɚɧɢɣ;
 ɪɟɠɢɦɵ ɪɚɛɨɬɵ.
Ⱦɥɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɩɪɢɦɟɧɢɦɨ ɞɢɫɤɪɟɬɧɨ-

ɫɨɛɵɬɢɣɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɫɢɫɬɟɦɵ ɜ ɞɢɫɤɪɟɬɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ 
ɩɪɨɢɫɯɨɞɹɬ ɫɨɛɵɬɢɹ, ɨɬɪɚɠɚɸɳɢɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɣ 
ɫɢɫɬɟɦɵ ɜɨ ɜɪɟɦɟɧɢ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɬɚɤɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɛɭɞɟɦ ɧɚɡɵɜɚɬɶ ɢɦɢɬɚɰɢɨɧɧɵɦ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɡɞɟɫɶ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ, ɬɨ ɟɫɬɶ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɜɨ 
ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ, ɫɜɨɣɫɬɜɚ 
ɨɛɴɟɤɬɚ ɢ ɱɢɫɥɨ ɚɤɬɢɜɧɵɯ ɨɛɴɟɤɬɨɜ, ɩɚɪɚɦɟɬɪɨɜ, 
ɞɟɣɫɬɜɢɣ ɢ ɡɚɞɟɪɠɟɤ – ɜɫɟ ɨɧɢ ɮɭɧɤɰɢɢ ɩɨ 
ɜɪɟɦɟɧɢ ɢ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɫɢɫɬɟɦɵ ɫ ɨɞɧɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ 
ɨɞɧɨɤɚɧɚɥɶɧɭɸ (ɫ ɨɞɧɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 
ɨɛɫɥɭɠɢɜɚɧɢɹ) ɋɆɈ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɫɥɟɞɭɸɳɟɦ 
ɪɢɫɭɧɤɟ.

Ɋɢɫ.1. ɋɬɪɭɤɬɭɪɚ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɋɆɈ. 
Fig. 1. The structure of single-channel system of mass service 

Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɋɆɈ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢ 
ɩɚɪɚɦɟɬɪɚ: X/Y/Z, ɝɞɟ X – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ 
ɩɨɫɬɭɩɥɟɧɢɹ; Y – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ; Z – ɱɢɫɥɨ ɨɛɫɥɭɠɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ. ȼ ɬɟɨɪɢɢ ɋɆɈ ɧɟɤɨɬɨɪɵɟ 
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɥɹ 
ɫɢɫɬɟɦ ɜɢɞɚ D/D/1, Ɇ/Ɇ/1 ɢ Ɇ/G/l Д2Ж. Ⱦɥɹ ɞɪɭɝɢɯ 
ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɧɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ, ɬɨ 
ɟɫɬɶ ɷɬɚ ɩɪɨɛɥɟɦɚ ɦɨɬɢɜɢɪɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɋɚɦɚɹ ɢɡɜɟɫɬɧɚɹ ɦɨɞɟɥɶ – ɷɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ 
CMɈ ɬɢɩɚ Ɇ/Ɇ/1, ɝɞɟ Ɇ – ɦɚɪɤɨɜɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɩɨɫɬɭɩɥɟɧɢɹ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɨɞɧɢɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɇɚɩɪɢɦɟɪ, ɜ 
ɫɢɫɬɟɦɟ Ɇ/Ɇ/1 ɜɪɟɦɹ ɦɟɠɞɭ ɞɜɭɦɹ 
ɩɨɫɬɭɩɥɟɧɢɹɦɢ ɜ ɫɢɫɬɟɦɭ ɬɪɟɛɨɜɚɧɢɣ ɢ ɜɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɦɟɸɬ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɍɚɤɚɹ CMO ɢɧɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɤɚɤ ɦɨɞɟɥɶ ɞɥɹ ɨɞɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɫɢɫɬɟɦɵ ɢɥɢ ɤɚɤ ɫɬɚɧɞɚɪɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ-

ɜɵɜɨɞɚ (ɧɚɩɪɢɦɟɪ, ɦɚɝɧɢɬɧɵɣ ɞɢɫɤ). 
ɋɢɫɬɟɦɚ D/D/1 – ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ

ɫɢɫɬɟɦɚ, ɬɨɝɞɚ ɤɚɤ D/M/1 – ɫɦɟɲɚɧɧɚɹ. ȿɫɥɢ ɨ 
ɫɢɫɬɟɦɟ ɦɚɥɨ ɢɡɜɟɫɬɧɨ, ɷɬɨ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ 
G/G/m, ɬɨ ɟɫɬɶ ɫɢɫɬɟɦɚ ɫ ɩɪɨɢɡɜɨɥɶɧɵɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɢ m ɭɫɬɪɨɣɫɬɜɚɦɢ. 

Ɇɧɨɝɨɤɚɧɚɥɶɧɚɹ ɋɆɈ (ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɨɞɢɧɚɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ) 
ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫ. 2. ȼ ɨɬɥɢɱɢɟ ɨɬ 
ɨɞɧɨɤɚɧɚɥɶɧɵɯ ɋɆɈ ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɪɚɫɫɱɢɬɚɬɶ ɫɥɨɠɧɟɟ. Ɍɟɨɪɢɹ ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɪɚɫɱɟɬɨɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬɵ 
ɦɧɨɝɨɤɚɧɚɥɶɧɵɯ CMɈ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ 
ɪɚɛɨɬɵ, ɨɞɧɚɤɨ, ɷɬɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɬɨɥɶɤɨ ɞɥɹ ɫɢɫɬɟɦɵ Ɇ/Ɇ/m. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ «UFOModeler» Д3Ж ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɪɚɡɪɚɛɨɬɤɢ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɫɢɫɬɟɦ 
ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ ɟɝɨ ɨɫɧɨɜɟ ɥɟɠɢɬ 
ɦɟɬɨɞ ɫɢɫɬɟɦɧɨɝɨ ɚɧɚɥɢɡɚ ɍɡɟɥ – Ɏɭɧɤɰɢɹ – 

Ɉɛɴɟɤɬ (UЧТЭ – Function – Object) UFO-ɩɨɞɯɨɞ Д4Ж. 
Ɇɟɬɨɞ UFO-ɚɧɚɥɢɡɚ – ɷɬɨ ɩɨɞɯɨɞ ɤ ɫɢɫɬɟɦɟ ɤɚɤ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɨɛɴɟɤɬɭ, ɫɨɫɬɨɹɳɢɣ ɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɟɟ ɜ ɜɢɞɟ ɬɪɟɯɷɥɟɦɟɧɬɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ: «ɍɡɟɥ–Ɏɭɧɤɰɢɹ–Ɉɛɴɟɤɬ» 
(UFO-ɩɨɞɯɨɞ). ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ 
ɪɚɡɪɚɛɨɬɚɧ ɮɨɪɦɚɥɶɧɨ-ɫɟɦɚɧɬɢɱɟɫɤɢɣ ɦɟɬɨɞ 
UFO-ɚɧɚɥɢɡɚ, ɩɨɡɜɨɥɹɸɳɢɣ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ 
ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɵɟ ɦɨɞɟɥɢ ɤɚɤ ɤɨɦɛɢɧɚɰɢɢ 
UFO-ɷɥɟɦɟɧɬɨɜ. 
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Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ ɦɧɨɝɨɤɚɧɚɥɶɧɨɣ ɋɆɈ 

Fig. 2. The structure of multichannel system of mass service

ɉɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɭɡɥɨɜɵɯ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɢ ɨɛɴɟɤɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɸɬ 
ɨɩɢɫɵɜɚɬɶ ɫɢɫɬɟɦɵ ɢɯ ɤɚɤ UFO-ɷɥɟɦɟɧɬɵ, ɬ.ɟ. 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɤɚɤ «ɍɡɥɵ – Ɏɭɧɤɰɢɢ – Ɉɛɴɟɤɬɵ» 
ɢ ɯɪɚɧɢɬɶ ɷɬɭ ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɢɛɥɢɨɬɟɤɚɯ UFO-ɷɥɟɦɟɧɬɨɜ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɢɬɶ ɪɚɛɨɬɭ ɩɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɸ, ɚɧɚɥɢɡɭ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɛɢɡɧɟɫ-

ɩɪɨɰɟɫɫɨɜ. 
ɉɨɫɬɪɨɢɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ UFOMШНОХОr ɦɨɞɟɥɶ ɩɪɨɫɬɨɣ 

ɫɢɫɬɟɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ – ɦɨɞɟɥɶ 
ɪɚɛɨɬɵ ɛɚɧɤɨɜɫɤɨɝɨ ɬɟɪɦɢɧɚɥɚ. ȼ ɛɚɧɤɨɜɫɤɨɦ 
ɨɬɞɟɥɟɧɢɢ ɧɚɯɨɞɢɬɫɹ ɬɟɪɦɢɧɚɥ. Ɉɩɟɪɚɰɢɢ ɫ 
ɧɚɥɢɱɧɨɫɬɶɸ ɤɥɢɟɧɬɵ ɛɚɧɤɚ ɩɪɨɢɡɜɨɞɹɬ ɫ 
ɩɨɦɨɳɶɸ ɛɚɧɤɨɜɫɤɨɝɨ ɬɟɪɦɢɧɚɥɚ. ȼɪɟɦɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɥɢɟɧɬɚ ɡɚɞɚɧɨ ɫ ɩɨɦɨɳɶɸ 
ɩɫɟɜɞɨɫɥɭɱɚɣɧɵɯ ɱɢɫɟɥ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ 1 ɞɨ 10 

ɦɢɧɭɬ. ɉɪɢ ɷɬɨɦ ɜ ɨɬɞɟɥɟɧɢɢ ɛɚɧɤɚ ɤɚɠɞɵɟ 10 
ɦɢɧɭɬ ɩɪɢɯɨɞɹɬ ɨɬ 1 ɞɨ 10 ɱɟɥɨɜɟɤ 
(ɩɫɟɜɞɨɫɥɭɱɚɣɧɨɟ ɱɢɫɥɨ) ɢ ɠɞɭɬ ɫɜɨɟɣ ɨɱɟɪɟɞɢ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɫɨɡɞɚɞɢɦ ɦɨɞɟɥɶ ɢ ɧɚɡɨɜɟɦ ɟɟ 
«Ɉɬɞɟɥɟɧɢɟ ɛɚɧɤɚ», ɡɚɬɟɦ ɫɨɡɞɚɞɢɦ ɞɜɚ ɭɡɥɚ 
«Ɉɱɟɪɟɞɶ» ɢ «Ɍɪɚɧɡɚɤɰɢɹ ɤɥɢɟɧɬɚ». ɋɥɟɞɭɸɳɢɦ 
ɷɬɚɩɨɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɫɜɹɡɢ. ɋɜɹɡɢ – ɷɬɨ 
ɜɫɟɜɨɡɦɨɠɧɵɟ ɩɨɬɨɤɢ ɦɚɬɟɪɢɢ ɢɥɢ ɢɧɮɨɪɦɚɰɢɢ, 
ɰɢɪɤɭɥɢɪɭɸɳɢɟ ɜ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɟ ɢ 
ɦɟɠɞɭ ɫɢɫɬɟɦɨɣ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. 
Ɉɫɨɛɟɧɧɨɫɬɶɸ UFO-ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ 
ɧёɦ ɫɭɳɟɫɬɜɭɟɬ ɛɚɡɨɜɚɹ ɢɟɪɚɪɯɢɹ ɫɜɹɡɟɣ. ɋɜɹɡɢ, 
ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɦɨɞɟɥɢ, ɞɨɛɚɜɥɹɸɬɫɹ ɜ 
ɷɬɭ ɢɟɪɚɪɯɢɸ, ɪɚɫɲɢɪɹɹ ɟё, ɬ.ɟ. ɤɚɠɞɚɹ ɧɨɜɚɹ 
ɫɜɹɡɶ ɹɜɥɹɟɬɫɹ ɩɨɞɜɢɞɨɦ ɫɭɳɟɫɬɜɭɸɳɟɣ. ɇɚ 
ɪɢɫɭɧɤɟ ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɡɭɥɶɬɚɬ ɞɨɛɚɜɥɟɧɢɹ 
ɫɜɹɡɟɣ ɧɚ ɞɢɚɝɪɚɦɦɭ. 

Ɋɢɫ. 3. ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɫɜɹɡɟɣ ɭɡɥɨɜ ɧɚ ɫɯɟɦɟ 

Fig. 3. Connection of nodes on the chart 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɬɟɤɚɸɳɢɯ ɢ ɜɵɬɟɤɚɸɳɢɯ 
ɩɨɬɨɤɨɜ/ɫɜɹɡɟɣ, ɤɚɠɞɚɹ ɫɢɫɬɟɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɫɩɨɫɨɛɧɨɫɬɹɦɢ, ɨɛɟɫɩɟɱɢ-

ɜɚɸɳɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ «ɜɬɟɤɚɸɳɢɯ» ɩɨ 

ɫɜɹɡɹɦ ɪɟɫɭɪɫɨɜ ɜ «ɜɵɬɟɤɚɸɳɢɟ» ɪɟɫɭɪɫɵ. ɗɬɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɛɚɥɚɧɫ «ɩɪɢɬɨɤɚ» ɢ «ɨɬɬɨɤɚ» ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 
ɫɜɹɡɹɦ ɭɡɥɚ, ɡɚɧɢɦɚɟɦɨɝɨ ɞɚɧɧɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɢ 
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ɷɬɨɦ ɛɚɥɚɧɫ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɡɥɚ ɦɨɠɟɬ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧ, ɜ ɩɪɢɧɰɢɩɟ, ɪɚɡɧɵɦɢ ɧɚɛɨɪɚɦɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ, ɬ.ɟ. ɪɚɡɧɵɦɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ ɜɵɯɨɞɚ ɨɬ 
ɜɯɨɞɚ. Ɏɨɪɦɚɥɶɧɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɜɬɨɪɨɫɬɟɩɟɧɧɨɣ 
ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 
(ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ) ɫɢɫɬɟɦɵ 
ɫɛɚɥɚɧɫɢɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɡɟɥ. 

Ɂɚ ɨɛɪɚɛɨɬɤɭ ɜɯɨɞɹɳɢɯ ɢ ɢɫɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜ 
ɞɚɧɧɵɯ ɭɡɥɚ ɨɬɜɟɱɚɟɬ ɮɭɧɤɰɢɹ, ɨɩɢɫɚɧɧɚɹ ɫ 
ɩɨɦɨɳɶɸ ɹɡɵɤɚ ɍɎɈ-ɫɤɪɢɩɬ ɫ ɜɧɟɞɪɟɧɢɟɦ 
ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɩɨɬɨɤɨɜ 
ɜɜɨɞɚ/ɜɵɜɨɞɚ ɞɚɧɧɵɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɞ 
ɮɭɧɤɰɢɢ ɞɥɹ ɭɡɥɚ «Ɉɱɟɪɟɞɶ» ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 var x,i: integer; 

begin 

x := 0; 

i := 0; 

while 1>0 do 

 begin 

  i := i + 1; 

  x := x + round(Random * 10); 

  SetLinkOut('ɤɥɢɟɧɬɵ.ɫɪКɨɥɜɨ',x / i); 

  SetLinkOut('ɤɥɢɟɧɬɵ.ɨɠɢɞɚɸɳɢɟ',x); 

  SetObjProp('#buzy', round(x / i)); 

  if x / i >= 100 then 

    SetObjProp('#active', true) 

  else 

    SetObjProp('#active', false); 

  delay(10); 

 end; 

end. 

Ʉɨɞ ɮɭɧɤɰɢɢ ɞɥɹ ɭɡɥɚ «Ɍɪɚɧɡɚɤɰɢɹ ɤɥɢɟɧɬɚ»: 
var ojidanie,obsluj:integer;  

percentCount,v:real; 

begin 

аСТlО GОtLТЧkIЧI('ɤɥɢɟɧɬɵ.ɨɠɢɞɚɸɳɢɟ') > 0 Нo 

 begin 

 ТП GОtLТЧkIЧI('ɤɥɢɟɧɬɵ.ɨɠɢɞɚɸɳɢɟ') <> ojТНaЧТО 
then 

 begin 

  percentCount := 100.; 

  ojТНaЧТО := GОtLТЧkIЧI('ɤɥɢɟɧɬɵ.ɨɠɢɞɚɸɳɢɟ'); 
  v := (1 / ojidanie) * 100; 

 end; 

 SetObjProp('#buzy', round(percentCount)); 

 SetObjProp('#active', true); 

 ojidanie := ojidanie - 1; 

 obsluj := GetLТЧkIЧI('ɤɥɢɟɧɬɵ.ɨɛɫɥɭɠɟɧɧɵɟ') + 1; 
 SОtLТЧk('ɤɥɢɟɧɬɵ.ɨɠɢɞɚɸɳɢɟ', ojТНaЧТО); 
 SОtLТЧk('ɤɥɢɟɧɬɵ.ɨɛɫɥɭɠɟɧɧɵɟ',obsluj); 
 SОtLТЧkOut('ɤɥɢɟɧɬɵ.ɨɛɫɥɭɠɟɧɧɵɟ',obsluj); 
 percentCount := percentCount - v; 

 SetObjProp('#buzy', round(percentCount)); 

 if ojidanie = 0 then 

  SetObjProp('#active', false) 

 else 

  SetObjProp('#active', true); 

 delay(1); 

 end; 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɦɨɞɟɥɢ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɜɢɞɢɬ ɩɪɨɰɟɫɫ 
ɪɚɛɨɬɵ ɦɨɞɟɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ ɧɢɠɟ. 

Ɋɢɫ. 4. ɋɢɦɭɥɹɬɨɪ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɋɆɈ 

Fig. 4. The simulator of the mass service system functioning 

ɂɡ ɦɨɞɟɥɢ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɩɨɩɨɥɧɟɧɢɹ ɨɱɟɪɟɞɢ ɥɸɞɶɦɢ ɫɨɫɬɚɜɥɹɟɬ 2 
ɱɟɥɨɜɟɤɚ, ɤɨɥɢɱɟɫɬɜɨ ɨɠɢɞɚɸɳɢɯ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɥɢɟɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 7 ɱɟɥɨɜɟɤ, ɤɨɥɢɱɟɫɬɜɨ 
ɨɛɫɥɭɠɟɧɧɵɯ ɤɥɢɟɧɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 19 ɱɟɥɨɜɟɤ. 

ɉɪɢ ɷɬɨɦ ɩɨɥɨɫɚ ɫɥɟɜɚ ɨɬ ɛɥɨɤɚ «Ɍɪɚɧɡɚɤɰɢɹ 
ɤɥɢɟɧɬɚ» ɨɬɪɚɠɚɟɬ ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɬɟɪɦɢɧɚɥɚ, ɚ 
ɩɨɥɨɫɚ ɫɥɟɜɚ ɨɬ ɛɥɨɤɚ «Ɉɱɟɪɟɞɶ» ɨɛɨɡɧɚɱɚɟɬ 
ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩɨɥɧɟɧɢɹ ɨɱɟɪɟɞɢ. 
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ɂɡ ɜɵɲɟ ɨɩɢɫɚɧɧɨɝɨ ɩɪɢɦɟɪɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɋɆɈ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɮɨɪɦɚɥɶɧɨ-ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɍɎɈ-ɚɧɚɥɢɡɚ, 
ɩɨɡɜɨɥɹɟɬ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɵɟ 
ɦɨɞɟɥɢ ɤɚɤ ɤɨɦɛɢɧɚɰɢɢ ɍɎɈ-ɷɥɟɦɟɧɬɨɜ. Ɇɨɞɟɥɶ, 
ɩɨɫɬɪɨɟɧɧɚɹ ɜ ɩɪɢɦɟɪɟ ɹɜɥɹɟɬɫɹ ɧɚɝɥɹɞɧɨɣ ɢ 
ɢɧɮɨɪɦɚɬɢɜɧɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 
ɦɨɞɟɥɢ ɧɚ ɜɢɡɭɚɥɶɧɨɦ ɭɪɨɜɧɟ. 
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